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‘HNMR spectrum was recorded in CDCI, and the data pre- 
sented in the text. Periodic acid consumption of lanceolarin 
alongside adicardin and followed by the spectrophotometric 
method of Aspinall and Ferrier [S] revealed the uptake of 3.80 
and 3.98 mol, respectively of periodic acid. Details of per- 
methylation of lanceolarin and adicardin and their hydrolytic 
studies are already reported in connection with the structural 
studies on adicardin 131. 
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Abstract-( +)-5,6_Dehydrolupanine, a key intermediate in biosynthesis of lupin alkaloids, was isolated from 
Thermopsis chinensis. The absolute configuration of the compound was determined to be 7R,9R,ll R by chemical 
transformation to (-)-lupanine. 

INTRODUCTlON RESULTS AND DlSCUSSlON 

(+)-5,6_Dehydrolupanine (1) is rather widely distributed 
in the Leguminosae, although usually as a minor alkaloid 
Cl]. Compound 1 has been postulated as a key bio- 
synthetic intermediate between the sparteine-type alka- 
loids, e.g. lupanine, and the a-pyridone-type bases, e.g. 
anagyrine [2&I]. However, the absolute configuration of 
1 has not been clarified. In the present investigation, we 
have determined the absolute configuration of (+)-5,6- 
dehydrolupanine (1) from Thermopsis, chinensis as 
7R,9R,llR by chemical transformation of 1 to (-)- 
lupanine (6&7R,9R,llR) (2). 

From the 7.5%-EtOH extract of the aerial parts of T. 
chinensis, 1 was isolated in a yield of 0.002% of the fresh 
weight by repeated chromatography. We also isolated 
seven known lupin alkaloids, (- )-anagyrine (main 
base), (-)-N-methylcytisine, ( -)-baptifoline, (-)-cyti- 
sine, (+)-lupanine, (--)-N-formylcytisine and rhom- 
bifoline [S]. 

The relative stereostructure of I was identified by the 
analysis of 13C and ‘H NMR, mass spectrometry, IR and 
UV data and comparison with those reported previously 
[3-221. In its CD spectrum. 1 showed a negative Cotton 
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effect at 310nm ([013,, -930) and positive effects at 
258 nm (c@1258 + 8000) and at 234 nm ( [@I234 + 11000. 
These are the same Cotton effects as those of (-)- 
anagyrine ([O],,, -13000, [O],,, +17000) and (-)- 
cytisine([@],,, -21000, [O]233 +43000). These results 
suggested that the absolute configuration of 1 is 

7R, 9R,l lR, the same as that of (-)-anagyrine and (-)- 
cytisine. 

The final confirmation of the absolute configuration of 
1 was made by chemical transformation of 1 to (-)- 
lupanine (2) by catalytic hydrogenation on platinum 
dioxide. The absolute structure of 2 was identified by 
[oc]~, CD, IR, ‘HNMR, mass spectrometry, GC and 
HPLC. These results clearly indicate that 1 has the same 
absolute configuration as that of 2 (7R,9R,llR). 

Compound 1 has been assumed to be an important key 
intermediate in the biosynthetic pathway of tetracyclic 
lupin alkaloids between sparteine and cr-pyridone type 
bases [2-4]. Several papers have reported the presence of 
1 in many species in which both sparteine and u-pyridone 
alkaloids are detected [6-221. Nevertheless, the absolute 
structure of 1 has never been clarified, presumably be- 
cause of the lack of sufficient weight of the material. The 
present study has clarified that the absolute configuration 
of 1 is the same as those of (-)-lupanine [23] and (-)- 
anagyrine [24]. These findings make it more plausible 
that 1 is the biosynthetic intermediate from (-)-lupanine 
to (-)-anagyrine. Recently, Asres et al. [17] have ident- 
ified an unstable alkaloid, 6b-hydroxylupanine, and pro- 
posed that this compound might be a biosynthetic inter- 
mediate between lupanine (2) and 5,6_dehydrolupanine 
(1). It would be interesting to determine the absolute 
configuration of 6/I-hydroxylupanine in order to make 
the biosynthetic linkage between these alkaloids more 
certain. 

EXPERIMENTAL 

Extraction and isolation of alkaloids. Aerial parts (leaves and 

stems) were harvested in July at the Medicinal Plant Gardens, 

Chiba University. The total alkaloid fr. (1.9 g) was prepd from 

1.2 kg of fr material as described previously [25]. This fr. was 
chromatographed repeatedly by silica gel CC with 

CH,CI,-MeOH-28% NH,OH (500:s: 1) to give the l-rich fr 

containing a small amount of (-)-anagyrine. Pure 1(25 mg) was 

obtained from this enriched fr. by silica gel CC with 

CH,Cl,-MeOH-28% NH,OH (1000: 3: 1). 

(+)-5,6_Dehydrolupanine. Oil, [alo + 37.3” (EtOH; c 0.25). CD 

(MeOH) PLO -930, [O]2ss +8000, [O]234 + 11000. EIMS 

(probe, 70 eV) m/z (rel. int.): 246.1731 [M]’ (37) (C,SH,,N,O, 

talc. 246.1731), 163 (7), 148 (6), 136 (14), 135 (lo), 134 (ll), 98 

(lOO), 97 (37), 69 (50), 41 (25). IR v$$‘~ cm-‘: 2930, 2850, 2800 

(Bohlmann bands), 1650 (C=O). ‘H NMR (400 MHz, CDCl,): 

64.90(1H, dd, J=5.6 and 3.4Hz, H-5), 3.98 (lH, d, J=13.4Hz, 

H-lo,,). =CNMR (67.8 MI-I,z, CDCl,): 19.2 (t, C-4), 21.5 (t. C- 
13), 22.8 (t, C-14), 25.2 (t, C-8), 27.4 (t, C-12), 31.8 (t, C-3), 33.2 (d, 
C-9), 34.2 (d, C-7), 48.1 (t, C-lo), 54.7 (t, C-17), 56.5 (t, C-15), 63.3 

(d, C-11), 102.3 (d, C-5), 143.0 (s, C-6), 170.9 (s, C-2). 

Catalytic hydrogenation of 1. 1 (2Omg) was dissolved in 5 ml of 
HOAc and hydrogenated at 1 atm over PtO, at room temp. for 

30 min. The resulting soln was filtered and coned in vacua. The 
product was purified by silica gel CC (1.6 x 7 cm) with 

CH,Cl,-MeOH-28% NH,OH (1000:2: 1) to give 10 mg ofpure 

2, [alo - 55.2” @OH; c O.l), CD (MeOH) CO],,, -10000. 

EIMS (probe, 70eV) m/z (rel. int.): 248.1886 [M]’ (58) 

(C,,H,,N,O, talc. 248.1886), 136 (lOO), 98 (53). IR v~~~‘~ cm-‘: 

2980, 2930, 2850 (Bohlmann bands), 1620 (C=O). ‘HNMR 

(400 MHz, C,D,): 64.76 (lH, dt, J= 13.1 and 2.5 Hz, H-lo,,), 

2.71(1H,m,H-6),2.63(1H,dm,5=11.9 Hz,H-15,,),2.53(1H,t,J 

= 11.3 Hz, H-17,,), 2.26 (lH, dd, 5=13.1 and 2.7 Hz, H-lo,,). 2 

was also identified by GC (OV-,l7, 2m, 250”) and HPLC 

(Lichrosorb Si-60, 25% MeOH in Et,O-5% NH,OH (25: 1). 
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